systems, reports are filed on most corrective
maintenance actions, even if mission performance
is not believed to be affected. A casualty report
must be filed when a ship suffers an equipment
failure that is believed to degrade mission perfor-
mance if it cannot be repaired in 96 hours. Ratings
range in severity from the mildest C2 category,
indicating only a slight effect on the performance
of one or more missions, to C4, the most severe,
indicating substantial inability to perform at least
one primary mission. Sometimes casualty reports
in the C2 range that are filed aboard surface ships
are used as a vehicle to expedite shipment of a
needed part. This factor complicates the use of this
system's data as a credible indicator of material
readiness.

The unit reporting system extends beyond con-
sideration of material condition. In the area of
material condition, the system employs criticality
diagrams to allow assessment of mission material
readiness. The force status system, a predecessor
to the unit reporting system, allowed considerable
discretion to be exercised by commanding officers
in assessing material readiness. This appears to be
no longer the case.

Two other systems produce readiness-related
data from ongoing inspection programs. The
Board of Inspection and Survey inspects more
than 100 ships a year. After each inspection, the
board assigns the ship a material condition index
score which is the sum of grades in 25 categories
including steaming, firefighting, combat, and hab-
itability. The Propulsion Examining Board con-
ducts inspections as part of the steam propulsion
plant improvement program and has been inspect-
ing specific classes of boilers since 1973. It grades
ships according to materials, preservation, admin-
istration, knowledge, and casualty control. The
materials segment of their findings is closely con-
nected to material readiness. While the Propulsion
Examining Board provides a summary rating, its
inspections do not address the condition of
weapons or of other non-propulsion equipment.

Finally, recent work shows that it is possible to
develop data on material readiness from the engi-
neering logs of surface ships. While this is a
tedious task, the result is dependable. Interest-
ingly, log entries noting out-of-commission equip-
ment correlate well with casualty reports.

Some resource-to-readiness analyses require

concepts of readiness Hint encompass more than
material readiness, and data to develop and refine
these concepts arc marginal. Exercise results have
been used successfully to provide operational read-
iness measures for aircraft, but their application to
ships and other forces has been very limited be-
cause they arc difficult to interpret consistently.
Both exercise and inspection results provide only
snapshots of readiness and don't provide a mech-
anism to continuously track the readiness of a
unit. Although the unit reporting system provides
continuous measures of personnel, training, sup-
ply and overall unit readiness, the relationship be-
tween these indicators and the actual ability of
ships to perform missions is still unverified.

Fortunately, it is not mandatory to measure
readiness according to a particular definition in
order to use that definition in an analysis. While
pure statistical analysis requires real data, the
usefulness of this approach is largely confined to
studies of material readiness. At present, more
effectiveness-oriented studies must rely on simu-
lated data. If the simulation accurately reflects the
details of the process being modeled, the output
can be used to study readiness questions. Admit-
tedly, effectiveness-oriented simulations exist, but
seldom have they been developed or exercised with
the purpose of uncovering and understanding
readiness-related issues. At least for now, the
scope of efforts to relate resources to readiness for
ships must largely be limited to analysis of
material readiness.

Even when an analysis is restricted to material
readiness, most of the available data have some
shortfalls. Much of the data is generated from
reports ships make themselves, and self-reporting
is not necessarily accurate reporting. Board of In-
spection and Survey and Propulsion and Examin-
ing Board inspections are the cause of intense
preparation that may not reflect the usual level of
materiel readiness. The Center for Naval Analy-
ses' cognizance of these shortcomings is reflected
in its ship maintenance and supply study in which
fleet-readiness trends from 1974 to 1977 were ana-
lyzed using four sources of material-readiness
data. The results shown in Figure 1 compare the
levels of the four material readiness indicators in
1977 relative to their levels in 1974. In each case,
the higher numbers indicate improved readiness,
with substantial agreement among the four data
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